Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2002-237575 
(43)Date of publication of application : 23.08.2002 



(51)lnt.CI. 



H01L 27/08 
H01L 21/76 
H01L 21/8238 
H01L 27/092 
H01L 29/78 



(21) Application number : 2001-032051 

(22) Date of filing : 08.02.2001 



(71) Applicant : SHARP CORP 

(72) lnventor : IWATA HIROSHI 
SHIBATA AKIHIDE 



KAKIMOTO SEIZO 



(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTuRING,METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device using a DTMOS, which will not 
cause increase in defects of off-leak, even if the distance 
from the gate electrode end to the isolation region is 
reduced, and to provide its manufacturing method. 
SOLUTION: The isolation region comprises a deep 
isolation region 22, whose width is substantially fixed 
and a shallow isolation region 23 consisting of an STI. In 
the shallow isolation region 23 consisting of an STI, a 
bird's beak is small and off-leak defects due to stress 
caused by a bird's beak of a DTMOS 2 consisting of a 
PMOS can be prevented. Furthermore, since a boundary 
part isolation region is a composite isolation region, an 
insulation film can be embedded readily in an insulation 

region. Since the width of the deep isolation region 22 is substantially fixed, the deep isolation 
region 22 can be formed easily. 
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[4MHR*OfBH) 

±B*»#as«rt k»r 2 nam 1 *ma©*v» 

mc t ±B» 2 «m^<OSv> 9 x $ titzW) 

±BS&2#mi2<Og|</>* x/HW*-tK»ft3*i, 10 

±b* i iiaosv 9 x ift t ±E» 2 WmSfOtS 

t i frhnz&^mttm&i&t, 

±E*2*SSO«v^x;vS«*Satr»l»SS! 
H©Rv»9x/i<**£±B»2*mS©m'*xJMH* 

So 

±B*it*s«f*9 k»* s *ut* 2 »saoaiv> * x >v 
±mm 2 mv.m<om^ v x $ *ut * 1 * 

SSt±B* 1 »«fl©«v> 9 * Sftfctt 

±E*l$ttffl<3«v>*x/u®«±K^j£S*i., ^o, 
±B* 2 i&mffloa^ 1 ? x ±B» l *mS!<OtS 

v^i^i^ofJiHSv^SittiS 30 
TI*6ft4 aw**?**** t , 

•> x t ±B» 1 «mS<0^v> ^ x jv®« 

±E* 1 t » 2 gmi2<0&v> ■> x 

86, »U\ ±E*l#Siat»2iSmSoi*v»>>i;u« 

*<0**S6KK»t*b*ife«*fi6*^»«««i;«-IBx.* 

3 1 »*a 1 1 fc« 2 KE«o¥*tt*sc 

*V»T, ±Ei&MHRF? *©l&MHM6h 
5>^^OV-^fB*XIf Kl^f >®«o-S6**, ± 
EttttHteh 5 V^X h«j»R**41-SJ: f)± 

C#4-*-*fl|±l«IO«a**i-*£t*#«4: + 4 + 

MISS 4] t*a2CB«Ot**iliK*l''T, 
±E^»* : f»«MU*«i> ±E«v>*x/HlWi:*v» 
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Wfln=ftBLT±E«'&©R? i •> fcSWeSfc^rt* 
«#*-S©*v»*?^MMI*i: * & ft 0* 

IR*« 5 ] R*£ 2 ICE«0**fl«tl3v»t, 
±B8#R* ; f-#»«*tt, ±E*v»->x>wflH(lt»w» 

«t:ttttLt±E»'&-OSI$ i •) t>m»****i-*s 
t i ^asa^R^***********^!* 

[R**6] K*«175M5 0v»-fti*lolcE««5 

*«4Mfc*-tK» 1 <0R*^j£1-4Ili£, 
±E*1 <0RK*1 <*>«PE*»Jft+4IS*, 
±E« lOlfv^n L *»4M&Kx 

±E* 1 oKRP±E* 1 ©»R*©±K* 2 ©RfcJg 

±E» 2 ORlcft 2 CiaagJMtiiei:, 
±E*2<DR*v**£ LT±E»1 OR*86fl-ttKx 

* v 7 L T $& 2 Ofl-R* * JBRi" 4 IS t , 
JtE*l©R±, ^l<0«-St*±Sy r ^2<7)*SI«±lc 

MSA 7 ] M*« 6 £EftO¥*ttttK08&*& 
[0 00 1] 

T (Metal Oxide Semiconductor Field Effect Transis 
tor) »omJM»*h9>^^i:*«MMB»i:«r« 

[0 0 0 2] 

Ht*Ott«] MOSFETMv^CMOS Offlta 
MOS I Complementary Metal Ox ideSemi conductor) HI 

(JBLT, DTMOSfcv^o ) MBRSitrv^ 
(#H¥ 1 0- 2 2 4 6 2 ^ff. #12 0 0 0 - 8 2 
8 1 5*&«, Novel Bulk Threshold Voltage M0SFET 
(B-DTM0S) with Advancedlsolation(SITOS) and Gate t 
o Shallow Well Contact (SSS-C) Processes forUltra L 
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ow Power Dual Gate CMOS, H.Kotaki et al.. IEDM Tec 
h. Dig.. p459,1996) 0 
[0 0 0 3] NSXtfPSODTMOSO&B&SrEia* 
m 1 4 \zm-t, B 1 4 «K 111 (4&«, 1 1 2 I4NS 
o^v»>>x;v^, l 1 3«4P9<0ggv>'7x;i^i£, 1 
1 4l±Pl©8i'>')i^Sia > 1 1 5f4NSOg^'7x 

**rau 1 1 6im*frmm&. 1 1 7i±nmt>v-z 

1 1 8(iNSW KW 11914PMOV 
1 2-OttPflOKW >flWU I2ll*r- 
HMtR. 12 2l4y-hm®, 12 3t4NSDTMO 
S, 1 2 4<iPSDTMOS^-en^^LTV»4 0 f 
fc, H^Lfcv^, y- hmSl 2 214NS3DTMOS 
1 2 3-CliPS<OSV^i^^l 1 4 Yll 
*-^Lr*fttt»c«5*S*LTV»*„ RMttC, PIDTM 
OS 1 2 4-CI4, r- 2 2«iNaoav>^a.;> 

ffiftl 15tn>^ r-?l*4r-LT**tttK»ltS*lT 
v»* 0 HI 4 1 1 6»©MB*H1 5K 
jjrfo ±E*^»1M«1 1 6(1, LOCOS (on 
* : Local Oxidation of Silicon) gtfk^SB^ 1 2 5t 
aWMMH 2 6fc*&**«, 

[0 0 0 4J JTF, DTMOS©»f*«ilS:Hl 4 £# 
ILTNIDTMOS 1 2 3-©»%-CK9!1-&. ±EN 
9DTMOS 1 2 3Kj3V>T, y- hm«l 2 2©lfi 

1 4<Oietn-^;n:i,i), 3l$&6<!fc 6^1431? <D 
M0SFETOf^«fct)iV> o L7tA s oT, ^7f 

»tt BaufoMosFEToa-e-trat. 

-C$>& 0 

[0 0 0 5] ±Mf- HI122 ©*tt**^>i 

woHcfcam ii«v»^i^*i i 4 com 

fcMWftTL, Kttm*lia*OMOSFE-TO»* 

[0 0 0 61 t;%t, DTMOS 1 2 3, 1 2 4 »4y 
-Mil2 2tSV")xA'S*l 14, 115t*»* 

^vWKM&stvcv^o y-h^ii2 2« 

Btt*»^k-t-5.t> Sv^iJi'SlSl 14, 1 1 50f 
tttR«CJMk-*-&. Lfc^T, &DTMOS1 2 
3, 12 4«Sl")iA'S8ll4, 11511, BM£-f 
SMOSFETOav")i 1 2^ C*fttt C»Jt 
**trv»4rltfLtf4fe4v». ±E*?»*ffi«l 1 6<0 
mm&frl 2 6©8sS«4, SV'KBHtiMOSFET 
0«v»9x*Wtlv>Ut*;»K»lit*J: 0 KKfc 
3*1*. ±B*?»l«fl* 1 1 6OL0C0SBWMM5 
#1 2 514, fljttfy- hVCl 2 2 OB*A£-& i*C 

[0 0 0 71 
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•COffiSI (Ell 4+OWsd) II, 41"*t'h$<* 

toPSMO S (SgXtfSSMiftBl 2 0 0 0 - 8 2 8 
1 5*&«KES) *f*J£L, h9>y**»ftt«3g 
L t £ 4 P SMO S CM 4 >J - * t, fut. 

HI 614, Y-\-%mtti'tZ>Y\'4>mM<r)mt*7F. 
•Lfc Hi»i4W,d**/hSv»to (Wsd = 

io 0. 4 0^m) jftttliW, ;d***v>t«> (W 
s d = 1 . 0 ft m) ■e&.&o 

[0 0 0 8] £©'J-*mS£14PMMOS<D*Kibe>;b 

otfl-cii. si 6©«-ctt, y- h«E*«o voi$ 

(h7>^^«7Nf) , Wsd=0. 4/imt?, W 
s d = 1 . O^mOU*! *) l*y%9Ltf4mmaLXt3 
20 h, CMOSBI^Iiy->*itfcaoTfl:ffl»ma'[fc 

[0 0 0 9] #£9J«4, ±IEi*SS-»*i-4^< frSft. 
fcfc«5T*»K •t©g«14, 3g^©««Mkt::fci&v»y 
- *T©Eli**/J> 3 < 4oT 

t>, *7V-*Oit;&n;F&£jgi£frV'DTM0S£ffl 

[0 0 10] 

so Sfflra^fcPgMOSO^y-^&OKBi: L 
T, JftTOit^Afeii*. LOCOS (nax) ft 

>K-fkKlcliv^-c^*6«50S#lS:tfe«r5l#jgi Lfcfc# 
< 4 * * t , * 7 'J - ^ 

[ooii] tt±<oit*f>, io^^^efc^-ts^* 

ICJ4, *S4^-Xtr-^t:t tftd LOCO SHOT:* 
40 fito*VtUit»k%x.btlZ 0 msHi. mi7ic^t. 
X 1C XttUffl&b USTI (Shal low Trench I 
solation) 1 2 6 £fflv>rU4*«fc v^ 0 L#>L, t&ttmM 

^fjiWw*, ^x.l4"0. 6pmW±-e*>4itA*5* 
?jis„ ife, ^»filffi«o*i«4, m/Mrai^fft^f> 

lc^v»STl 1 2 6 *-a*<oi!ig-cj£j£t<&<Di4:*:^K8 

Lv^iv^P^S^^o fcHffc(b, Sir* 

*,, ggv>»(C»^»Srffiftiitr<D»4fflai^t,-e 

50 
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[0012] *c-c\ *«W0¥»fr3£fi-eti, 

mmm*. m%&-fcom^%*frm&&t, s-rifr 

mos m^muvyy'y^^) ^?uos^hm&t 
xi>, *7*)-?*fki)mmzti, fro. x^niRjft 

iooi3] ± 

iE»2itao»v^x^«±i:»jt^, fr 

«tt 4: ±E* 2 itaoSv) * x fc § 

[0 0 141 *»itt:^T, *l*tatli, PS! 
ffi#PfiO»'&liN8U NiBjO»-fi"ttPa»«r**i-4o 

[0015] ±tmm\zxit\i. m+frmmm*. *sfr 

#*SM£fr<bfr£0-e, a»Hfh7>y^^^PM 
OSfr<b«$iLTfc. ^-Xif-^jteBOJfc&KJi&p 
M0S^)*7U-^^A«:IWit-t&ii:*«-Ci. fro, 

tz, ±E*v»*^5WtflW»i«#*-3e"C**o-r, * 

[0016] lmmoMm-ct*. ±E*»#*«rtK5e 

jfi$ti^»2*l;^oaiv^x;v®«^, ±E*2»« 
s *u h <c £ ±ew i «ao«v> * x frwto? 

h 9 ±B*l**fl*> 

«v^i^««±^»**tt. fro, ±e*2**so 

* x ±E* 1 ^m^O^v^ * x 2: <7> 

*F4MMMi:, ±E»l»MIO«v^x>HW«:JC 
il LTH 2 i^lo^v^ * x K«* S *l& # 



&«jm-fc©*v*x*»«««*:. ±e» i mmmt 

»2»I!K)*v^x^«o*m air, ±B*1 

ft fc*#»X* »«MW* i: * fit A & • 
[0 0 17] ±B^»03BffiO*»frSlgii > ttfflSIK 

io [0 0 18] l*lfc*>»»"C«t. ±E»tt«Hth5>? 

f (7)tWHt h 7 > y ^ ^ <0 v - iiRtr K 
U-f v««0-»j&*. ±E»ttflMtb? >VA9<r>Y- 

[0 0 19] ±BMlW>««KJ:*fc, ±EV-*«* 

20 Mffl£li*fcfcv> 0 

[0020] ±^coi9^. ±Bv 

[0 0 2 1] ■MMMth?:^****** 

fflvv fro. ^ifa^v-^warf Ku>f>«w 

fcoftftHf h7>y^^ (t#Mh7>y^^) Sr 
30 fflv>r^4<0-C, »*ftKX*ffi»**S<1-*££# 

[0 0 2 2] LfcfroT, ±E*HO««K:J:*l«X, X 
?©MtI*:/M<»i4ii:#T>, i**«ftfr*I 

[0023] i nmnwm-ett. ±E«*«*^»it* 

ai$i "9 t*v»jR***1-4STI*»«>ft**v»*?fl- 
f08v>fT»HW«>R|i:ttLT±i!| 

[0 0 2 4] ±JE*ltO»l8KJ:*ltf, ±C«««?« 
MWli, S T I «>&4:£«v>X^liffttoPlifltc« 

50 it«c6«)#^tc^1-*ii* { f§*o ±Ett-&-S 
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[0 0 2 5] l«J|(0^Sr*li, ±E*#»**3#« 

0 fcm**3*:rt-«STI*&*ftttv*X'?- 
[0 0 2 6] ±EHit©»»KJ:ittf, iEfc^SS^ 

^©•siii^oiiffiincfig-r* st i frhzzm^+fr 

t % 2 »msoav^ * x /HRi**$b *ft fcfl-m-c § -c, 
[0027] st, *»wo*aMW6«o«a*ttii» 

*#*K±K*l«)RS:»jaEi-*Ilii:, ±Eg 1 OR 
o ±E*ioil*^^ 

»**»*t*X«t, ±E^l<0RSU r ±E^lO» 
RiftOJbeft2«>K*»R1-*Xg2:-. ±E*2«)RU 
R2©RPB*»R1-*I8i:» ±E»2©R*-v** 

*V*LT»2«MMfi**»R1-*ISi:, ±E* 1 © 
R±, RlO^RaURU^Ofl-RRJifcWRR** 
»l©fl-tt»ft0 f «2©»**t«*itfl«i: 

[0 0 2 8] i<0f&WUiillf, ±E»1 ©RI4, ±E 

±E*Rfl*R*tt*+*I8*** 
r#4o ifc, ±E»2©»li**®JSi-&B»w, ±E 
»1 <05-J!t*t-«KX7f-V^$il*<0T, ±E*1 

[0 0 2 9] 1 RttOJBRTtt, ±E£ 1 OR«i-> 'J n 

>mmt -> v 3 >g<kRt ©aiRT**) o , ±e« 2 

©RI47* M^v* ±E*»Rli8MUl'C* 
[0 0 3 0] ±EHife©^SHci*Uf, v^^tLt© 
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RIB* 2H*fc1"4MM>***l ©R£, 77y^ft 
LTtfjail* 1 EO**fc*tfi^*2<0RS-, 7r/ 
tUV'S. L/^ot, ±E*»#«110«ji*tt* 
[0 0 3 1] 

im<o%m<om.) or. **in*BRejyi«>*s 

CJ: OffRKRW-f*. 
10 [0 0 3 2] **WK«Rt*£fc#"C 

[0 0 3 3] (RR©»R1) Hl~4tt, **9I©R 
*«!)»» io**#Rllo«*Hr*a. HlUTRH 
H2I4H1 ©SJBrE&A-A' ^fjSfcBrWE 
-cafe^K 031111 ©£J9r®&B-B' ^^A^MrlBH 
T*»K 0 4l4IIl©^5DSr®iglC-C , *$>&fc»rffi0 

20 K->*-JV^^-*-, RMJBRR&UUiffij' * 

H/E»£, IS 2 -~ 4 TM4±gM LTV> 
4o H 1-314, NSOM0SFET*>()45DTM0 
S 1 tPSOMO SFET#?>i4DTMOS2 
lofoOii^b^fcWiSLt^Jo L^L^Tji 
6, i*tCH36*'ii«it»<, aStONHOMOSF 
E T *-&A,"CV>T fcA<% m&<0 P S©M OSFET^ 
#A,-CV>T fcfi>\> $£>C«4, f-«flI©MOSF 
ETO*-C#fi£SitTV»r i^.v» 0 ifc, 114(4, PS 
<DM0 S FETOgfffilll-C*** 1 , NIOMOSFET 

[0 0 3 4] B 2 ^ K N *HM<0B® 1 

4. 

[0 0 3 5] IffiNKOSv^iJVSMl 2F*9lCJiPS 
©Sv^xjl/^ltl 4^BS£?^TV^ 0 iOPl!©^ 
v^x;v^l 4rt»ct4, Plogv^x;vgai4 0 
«t££&&t*£#<DPiS<DS5&KSii^& 1 6 **^fi£ 
40 £itTV»4o H1~4-CI4I1^L-CV^V>^ RSt4 
DTMOS^O^HKDPfiOSv^x^ffliil 4 l±. 

r«aKfl-«s*iTv»a (08 UO #r) . Ploa 

V^x;V|S« 1 4^11, NS<07-^«1 

O.y-^Wl 8 tNSOKl"f VflWl 9 iOPifl©^ 
+"*>u«*±Ktt» r- Hffi»R2 4 ZfrLXY- IW 

'f 9— 2 6OTBtt**l, NI©DTM 

50 OS 1 «r#StLTV»4 0 
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[0 0 3 6] ±ISPSO^V^x;v^l 3F*9tc 

1 5 0«gL^e^1-^^i6<7)NS!OgaSffiii^i*l 7 

TMO S 2f^B8t^f : fFI(7)NI(7)Sv^x;i/ijt 
1 5ti. I^ffilttO»g^-^O^V^^j|W2 

*15fcli, PiOy-XS«2 0MPlOKl/'f> 
^J£2 l^j££*tTV>£ 0 ifc, :(7)PI^V-^i io 
J£2 0 tFMWUJ >ffi®2 1 £<7)PiS<7)^*;l^i£ 

**^--fr-2 6#»JS3*i. PM(7)DTM0S 2 

[0 0 3 7] ±ENaov-Xf«l 8XtFPSOV- 
^«*2 Of*. JgffltmWL3 0\zl&j8,ZtLtz*>9? h 
?L3 1 £^LT. *tL-r*L±«ji^iUE«umjK»K« 
R**i/CV>* 0 NlOKl/>f>««l 9RlTPaoKU 

>««2 Hi. HP3ftilfR3 0lzj&&*tLt:x>9 9 20 
h?L3 2£^LT, *ft«L±IM 

[0 0 3 8] ±Ey- hm®2 5 KCJU U 1 , 3 Kfcf 
<fc^ h 3 3aWtfc*lTV>* 0 
Z<OY- h-&K«ftffj*3 3 0T«08v^x/K« 
14, 1 5i:ii, 0 3i:StJ:^:, NIODTMOS 

DTMOS 2^»^liNffl^«»»jS<D»v»««2 8 

*tL-rtt*ft**trv»* 0 y-hm®2 5ti. y- 

Y 3 3 fc?MMUKOTHUt2 7,2 30 

**LTv^. $h\z^ y-hSffi2 5i±, H&M&SR3 

[0 0 3 9] g!4 tc^i 7 fc, PIW^x;^ 
1 3li, PIOSv^x^SSi 4, Pfflo^#6»*JK 
OR^S*2 7&Xf*>9 9 h?L3 5 ^^Lt, _t£M 

V*fcv^ NI^iv^x;H2lis NSIO^v^x;v 
1 5, NfflO>FjttW«K<oaiv^«2 8#tfrj>?y- h 40 
?L3 5£4hLT, ±»>^^Ej»^««Wic»«$iiT 
v^ 0 y- YWM2 5. Nioy-^Mi 8, 

N10K1/0««19, PlOV-^fl2 0> PI 
OKH>««2K PIWi»aft^S«2 7 
^U ? NSlc0^tlztSO^^^2 8<D&±mzi^ n 

i^2 9^JS$*tTV>& 0 
[0 0 4 0] ±fBf-ir*^««, V-^iil8, 2 
0. KW>i«19, 2KM^-JK8«S»3 
35^-)x;^>^ h*BW&fc#K:i&Rfcffl« 50 
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MTioT, ^o, «^~%0*v>X?»ttRift2 
2T4v*««^«i, »mSfifc»#SHi:&rt:a&K> ST 
I ^«>ar&«v»»H* : F'»«fW2 3#****iTW^ 

ho 

[0041] a 1 - 4 K^i-^fl^aoft** 
[0042] ±Ei^ssa2 2, zz<r>%w&m 

■5»O r BB6fr«w»TKBi"*o *1\ (a) 
f:iti9^ ¥^#»«4 1 i±fc, *?»S«*«r 

*#tt£«4 1 l±KBtffcR4 1 2«r»JfiU *V^S 
iN!413^CVD Ht^nMBAft) 
**o ±EKftR4 1 2tt, _tES i NI4 1 3 t*» 
frg&4 1 l^««L&v>fc#o««R£fc&&ffl 
fc, ±ES i nr*u >Kx*j&£t*l£ioi£=gR£ tr 

OSit*oTV>4. *v*"C. H5 (a) , 5 (b) \z 
^i-i^ic. ±E*ftR4 l 2&tfS i NR4 1 3 \zv 
tYVVAYAlA T«V^*^5Mt«i*2 2 fc*KS+* 
r/$r£fir^ 0 -7* h i/y^ f 4 1 4 £v** i: 
Lt\ RJott>f *vx-;f>/ (R I E) IciDSiN 
R4 1 3£RttH4 1 2 U ^t7f 
M/y^Ml4^iit^)o *^t\ 15 (c) \ZW- 
ti^K, SiNR4 13^^tURIEi:J:!) 
*»#*K4 1 1 *«MM&fclfc*U mZI&J&'tZo * 
v*T% H5 (d) , B5 (e) K^i^ fc. 7 * hi/ 
h 4 1 4t\ »v**^fl«ffl#2 3*l»JE+&^^ 

R I EUJ: * S i NR4 1 3*»ftR4 1 2*r»« 

R*t4o *v^, B5 (f) \Z7fi?±TltZ s SiNl 
4 1 3 ^nit, R I Et:i 4 1 1 

*4»^«:<>o2«a<0*^jS$tL*o -CT% 

«ftLTB6 (g) K^+«4fcR4 1 2*»JS-r&o 
C *L J: I? . t t <D 

ffij±t^>o *v>-e\ 116 (g) tc^i-i^c cvdS 

^ **8i6&^*OR4 1 s^m-tho 
*«a&fc«&<9Bt4 1 5 0#Ki: LTti. KftR^vU 
3Vfi<fcR*trOiBlt*. tL<li7^7T^vV3 

>^#wj3>ftffo»*R#»*re»it*o » 
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<bLT43<£i, 2) A, $mgS±S8* 

8HbK4 1 5<^jsb#ki4, mm^mtit-camm 

fc<Hfe# («xtf, HDP (High Density Plasm 
a) S-fflv^IfWUti'tU) TfH2«»© 

0»4»J: 9^«rv»«ftBWraS »>, ftOCMPMfc* 

*o *V»T, &fcioCMPj£KJ: Q&ttlM 1 5S-W8 
L, S 1NI4 1 3£&2rL-C, El 6 (h) Citii 
K, $tf-fr%£®®4 1 5**£j£1-*o 
[0 0 4 3] ±EO#«-Cli, SiNK413 tgtfb& 
4 1 2»4, &^mH&&-t itztbO'? k. «v»j»Sr 

[0 0 4 4] ±E«v»*^F-fl-l»«[*fc«v»«^lt<fi* 

»4, *»-c»a-r4ctf>-c*aL, a*#*>*T3g« 

[0 0 4 5] 0 7K, ±*^T-5-ft^<om*-&to-t*r«0 

Bsc, ass^jifflaoa***** 

«3I&ffl««:*1-o B8KiV>T, 0 1 -4 liZiSlfZ&ffi 

&%>»kft-mi8.Uftli. H l~4 trac# 

[0 0 4 6)117 (i) 14, ST I*t>^t*a^»^!^ : B^ > 
«®#**ffir^Lfcm*L-c^»*o ^m=F»m 

xlf, 0. 1-0. 5//mfCi-&C: t^-c#^ 0 ±ffia 
v»**4MHM©«WS 1 f4, BH?f?B<ov-^ 

wtxo r Kt/'f *t* * ? k 

(i) c*-r*-fr©**#*ffi*ii, «v» 

(I^IWlfMOSFET) 0*^*li»CrtlV»TV»i 
(0 8 (i) ) o y-hm«OE««»*ifC 

[0 0 4 7] 0 7 (ii) 14, ffiv»f^«S«4W 

#©gi£HD»4, «n 9 U * 

iL<,0Jx.l4\ 0. 3-2 /1 mKt4;i*TH„ 
*v»**»«fMt«>*SHDi:ttWD2fc«>JtH 
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d/wd 2 14, &iOK*£v>tK<big<osa&*K:2: 

L^oT, fllv^imotlWD2 
14, flUlfO. 0 6/nn£LhfcU Sv^^IS^lSO 
gg$HDti|iiWD2i:OlfcHD/WD2«4, 

sw»iLv>.07 (ii) R£l-*<r7es?0iM 

i#T#& 0 U#oT, I^M<9DTM0SHI£#J§1- 
4©lC|6jv»TV»-6 (08 (ii) ) . 

[004 8] gi7 (iii) i4, *jws?&muu: u 

STI*»^«r««v»*^fl"lt«**»*L 

mt&hmvz-i-Mo s f ET* t *a»-t-ci^iv»Tv>i 

(08 (iii) ) . Z<OXo%m&lt* «RB8.(i 
ii) C/Tti^K, »v»9*A-«*l 2»cm<iS-4x* 
fc»<D»^*R»t&*'&Kfliv>a£fca t -C&*<> MOS 
FET.**4:<»»«©av»9x/l'fi8l 5 
20 14, &AB#©«:*A^©£*^ £T--;vK4SfeftT 
MOSFET<Of1'^^Sai:SU BSte©SEl!>*3l# 

ec-?-? t-rs„ i«5Biao*»*i»cfc»K, mos 

FETOifc&llBKST I *fc**av»X^4MMWt2 3 
£1£lt* 0 — MOSFET<Oiv>Ifli, #^<0/F 
i&«K©^bt4M^f5S£^*&^©-C, B&-5g(B<0 

3*K»t&#£l4fcv\, 

[0 0 4 9] 07 (iii) KSt*lOftbi)i:, *K 

30 a*ji***ffltttfifc*„ L*U £v>X?»KfMt*ff 
ffl-taiiKi 0, «eftv»*?»ftWt*JttH&SJt 
i:«t4Ct«H. 0 7 (iii) ©*jjt*fflv»4 

[0 0 5 0] 0 7 (iv) (4, «jW*-£©*V»**4MI 
£*<PPfflc s T I *h tt &ttv*S?jMHM**A L 

%%ttm$>mu «Bv»->x^««i4*a-c***«, * 

0, *^>, Mffl|CM0SFET* t *4S'g-Clp)V»T^& 
(08 (iv) ) o iW4d?c«Sl4, «x«f, 08 (i 
v) Kjjvf NH^DTMOS t PS<oa«MO 

SFETt *v>S?#M* 2 2 k »v«XT- 
3*ff*2 3 fc*&44«**^lMWt-C*6*#» 
L-CHv»*£fc**TS*. feU av»* 
?frm&i$i2 3Wtt\>*k-tZ>tth\i. «v»>x)HWi 

4, 1 5 *3gjs-i-4^»»i4, £v»»ca*sa©av»9 

x;H!#15 ( 1 4 tc^L, MOSFETOHt^l 
so &3l#£i1-o L*L, i<o«-&m^SI^-ci4, a 
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V**^#«t@»2 3 ****OT\ 7ttttOttffc*li&Jh 

#!&ffi«2 2**£v>£1-&fc<btf. ^Jx.tfNMOSv^ 
5 tNlO KW >W1 9 btf/O+Zfr 

[0 0 5 1] i> Lx ^tcipI^^v^^Slffl^^iS: 

T-^^o L^U 17 (iv) tc^1-*I#B&-£<^v>Jt io 
^8!®®OM1$K S T I *fe ft 4«v>*F4MMM* 

«^JB)K-j-4i^^-c#4o 0 7 (iv) <7)M^v^ 

[0 0 5 2] 17 (v) (±, STI^^^M^ 

^a^^SlffliSi: Ltfflv>40i:rtv>rv^ (B8 
(v) ) o 7 ftflf^li. fllx-tf. N1ODTM0 

ho 

[0053] H7 (v) Kmtm&m*»m®m<Ditt> 

ttM J*****,, H7 (v) <Dfit 

jS*fflv**t* i8 (v) «v*j|?-5MBI 
2 3 Oil K» 2 2MSC1^:J: 

1 5^^Fi ifc«±. PfflO«v^x/ua*l 3 tPI 
0«v»* x;ufMU 4 ^co^O^^f-^^-^^^tz 

paoDTMos^^&4**iRrn -7 ttvmz® 

[0 0 5 41 H2, 3t:iti9t:, 

1 1 Kli, NMv^ x^SHi 2 <h PMo^v^x 

3OTBflc$tL&o Na*^* 
L"ni3ip+#*tffe*U Pa*#*&5R*4M*> 
£ LT(±i iB+ri*Wb*x&o j»v^x;i/«Hli, ffl 
x.t£, ^«»^*>^LT3ip + Sr«fflL^:»^ & 
Ax^Ji/^-i: U 2 4 0- 1 5 0 0 KeV, ^A*t 
LT5xl0ii-lX10i4 C m-2 <D$kVr, X*± 

A«x*;i^- ^LTlOO-lOOOKeV, £AS£ so 
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LT 5X101 1-1X101 4cm-2^fttiS 

[0055] »i»*ao*v^x^*aui-c. 

ao»v^x^/«i**JB«;Lfe«»-C«±. ^2«BMO 
* x ;v^i£i*£ 1 •> x £ ot 

tz. »i»*ao«v^*>Hi«*»j*Lfc»»-eii, 
« 1 $lio^v^ * x ttlift 1 «ao«v» v x ;v 

[0 0 5 6] Mfti:^ i2, 3, 4K3rt-«fc-5fc, 
NS«)*v^x^8*i 2±i:Pfio*v^x/P8*i 
4S0 f NMOSv^x;vg«15^ ?M<om^^ x;v 
fittl 3±tcNa<0«v^x;vffi«l 5&tfPMo?Sv> 

**»>f LTUi iB+#Wb*U NM^4xl 
*^F«»-f ^v^LTJisip+^jf^fi^o Sv^ 
x;vWi4, 1 51*. fll^tf. ^*&«i-f *>b LX 
1 iB + t«ffltfc»^ ftAi^-fcLt6 0- 
5 0 0 K e V. £A*«>: LT5X10H-1X10 
1 4 c m- 2 Xli^JWBK * > LT 3 1 p + 

-f*>*«JBL aAi^W-atl3 0- 

9 0 0 K e V. £Afi:£ LT5X10H-1X10 

v>£x;MSi4l4 f 1 5 t*v^x;Hii*i 2, 1 3 <h 
O&^O&Sii. ±E»w*x/i/«*l 4, 1 5^A 
*fK »v^x)l/««l 2, 1 3<DaA*ftRCF£*iJ: 

»«««2 20*$«i||«i-*»^0*v^x^t|«l 
4, 1 5***«;ttH*SI$*t*J: : 5^K36$it*o t£ 

aiv^xA^ttl 2, 13i8v^x^g«l 
4, 1 5 £ OSMOSIS *»K fl^KraMHt2 2 4> 

[0 0 5 7] JSC lE8v^x^*14, 15^)8 

aoK*K«i£«J*l 7fc«v**x*«#l 4, 15* 
K^jfc-r&o ±E»V^x^*J*l 4, 15 0«j&M*« 

^«*l 4, 1 5Kfs»U ifi/^7^MH»i: 

EMftil&ffi* 1 6 , 17li, «jLtf, PS©«v^ 
x*«#i 4+fc»«l-&»<6'i±. **6«K *>tu 
i i B+, ftAi^^i: LT100-4 0 0 Ke 
V, &A*£ UlX10i2^ixi0H cm -2 
<B*#1N X<iNa^)«v^x^««l 5*K5gjSt& 
*frl±. M%'ft>ilT3ip+ N SAi^^K*- 
£LT240~750KeV. £Ai:*: LT 1 X 1 0 
1 2-^ l x 1 0 1 4 c m -20*frt, ZtL^Wfcfct 
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Jtit&^iS 16, 17 !4fS:»tfr < T t> i v» 0 
[0 0 5 8] kks*;, «s*rai**-c^*ii»»flc*n» 

<fcO£?*?>£05Cfc*K, »v>$xji^#l 4, 1 
5<0^*E%n , *>i^ tOTSOTOMH «v> 
•}x;i^&l 4, 1 SPHZ/O+ZA'-Z h 7/<-&A 
UTtav^o f- Wlx.l4\ 

PSo^v^xjv^i 4 4>lc®*-r*S-&ti, 7tt* 
-f*>i It' i B + , ftAi*M-tLt 10-6 
OK e V, LT5X1011~1X1013 C 
m" 2 XBNao«v»>>xlP«*l 5 "CUE 

LT3 0-1 5 OKeV, &A£i U5X1 
0 i i~ 1 X ] 0 i3cm-2<D*#f> -en-TitffT 

[0 0 5 9] *fc, h*6i»m2 4 tr- h«®2 5 

[0 0 6 0] ±ffiy- 1^^2 4 fc LTti, feflfctt* 

tfc-CSio y-M&»R2 4<4, S"j3>BftB*AI 

v^o y-MMtiwu cvds, &8Hb& 

[0 0 6 1] ±Er- h^ffi2 5 fc LTB. *m 

k<>, r^?-^ a, «*o**K*«*»ftn.*. y- 

hmffi2 5li, 0. 1-0. 4 fimOBZZG-tZZ- 1 

iPifiU'. y-l*m«2 5i4, cvcfe H*8M£<o 
[0 0 6 2] mk, ±er- vmm2 souse <m 

9— 2 6 0#K«il»KBS8*ff» BMfc5"J 
<Ttiv>„ 

[0 0 6 3] ±EV-*1B*1 8, 2 0, KH 

y®iSl 9, 2 lRlFf-**;v£*£ltt<D®ttKiiV> 
T, 81, 3 IC^ti 0 K, r-HI2 5tSv»>x 

jv<g& i4, 1 5 1 ***tt£*«w-*y- h 
himm 2 4 <o-gBS-r**«**smi-* * -ex * * > 

&wg&2 7, PMOSOttfrliN&OTOMfePftHi 



16 

i£2 8) riTO$*t* 0 Stuff? ->';*>f KltXSKJ: 
•3, V- h-IHK««tfflft3 3KJ3V>T, y- bmS2 

[0 0 6 4] 0 2K:*+J: dK, Sv>->xJV®i£ 

14, 1 5<0*ESi:«i, Sv^xi^an, 15fc 
\%WM^nM<nv-x^m. (NMOS 1 cov-*ffi&i 

8ay r PMOS2(OV-^fH(2 0) »O r KL'-f>^« 
(NMOS lOKUr/fUl g&tfPMOS 2©Kl' 
^>^&2 1) #»JSS*i*. 
10 [0 0 6 5] ±IEV-*M&1 8, 2 0XU f Kl"f>ffi 
&19, 2 1<0»J£;*&I4, 0Sx.lf, y-hm«2 5* 

•7** t u-cav^x^ai 4, i5tiiR^sms 

o^maJ * > fcixAt i>z\bt,zi *) g aiE-ft-ttcjg* 

t^it^-Ciio ±EV-^*18, 2 0SW f Kb 
4>^&19, 2 1 14, tftxJJ, ^Wft'f t'/i LT 

T3~ 1 OOKeV, &AI:fc LT 1 x 1 0 i 5~ 1 x 
10i6cm-2fflM, Xli^*E%l-f *>fc LTi i 

20 20KeV. 4AiiLtlX!0i5~lxl0i6 

- Ynm.2 5<7)T<oav^x;v^iSl 4 , 1 5<OSIi 

[0 0 6 6] Mi:. ±EV-^«18, 2 0Sy t KV 
•Y>ffi«19, 2 1 14, y- hl;@2 5fiO»:LDD (Li 
ghtly Doped Drain) ®«*fllxTV»* 0 £tf>L DDI 
Wittf, y- hS®2 5«:v^^ t L 
T«v»-> x MW 14, 1 5 b JiRJWmflo^Mtt'f 

30 -csa. y-^S«i8, 2 0j«) r Ki^f> 

fi|«19,-2 1l4, LD'Dffl«Sr*JSLfc«v y- 
^2 5Wffle(c-t'f Kf*-^^^— 9— 2 6*BJS; 
U y- M;S2 5 t-9">f K-}*-**^— 9— 2 6* 

)Sti-t#tl4. :OLDDS*tMt4fc*W 
* V<OttAI4, CTx.14", -KmaJtybLX 

T3~100KeV, ^A*t LT 5 X 1 0i3~ix 

1 0i5cm-2O&#, X»4^tt*-f*>i: LT> > 

40 B + ^t>^ffflLm, ftAx^^-tLtl- 

2 0 Ke V, SAitLt 1X1013-5X10H 
c m - 2 (D&lfrX-T&fc-t sa«^ 0 

[0 0 6 7] ±EV-X®iSl8, 2 0, KU'f 

>®J4l 9, 2 1 S.y'LDD^^fflO^^'f 
t L"C±E 1 i B + W*>-^75A s+-f *vtt^1C 
t, 3ip + ^^->, laasb + W^-v, H5I n 
+ 49BF2 + ^ *>^t«fflt*-t^f^ 

*o 

[0 0 6 8] t i^T, ±EV-^®1*1 8, 2 0, K 
50 U-f>^lil9, 2 1 S^y- hmS2 5(4, *tl?tl 
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«14, 1 K2 9*^LT**;Klfc««* 

*t*o iOv'Jt^f K2 9£LTii, r/^fVy 1 ] 

[0 0 6 9] ^>6W^fStt^r--^Srff^o 

m^vm^ 5 a s +r p ao^«»^ 1 1 b +t* 

&^tix 75As+*ftX«i:8 0 0- 1 0 0 0t;t 
10-10 OSSST^-^U Wfi 1B+£&A 
Lt^t» 800-1000 t"C 10-10 O&T--* 
t4it#tS-5o ±E»v^i^««l 4, 1 

5i:Sv^x;i/g«l2, 1 3 OWSyn y r 4 fr* 
it1ihip\z1rhiz*>\^ ±Ev-*W*18, 2 0M 
KW>**19, 2 1 (O^j&ftoZ&X-tZmzmKT 

[0070] coa. &%\(o^mz± o> &s»*^& 

[0 0 7 1 ] ft&\ ±E?«iRW<0«l:±> N»DT 
MO S I iPMODTMOS 2 i^lofooi^:o 

$tix^zW,&i>*§&W<ni&miz&t tiho ttz, dt 

MOS^^fpf, «#«i6tf>MOSFET#i!£LT 
v^Tfefi^o CO^ti. ilHTOMOSFET^-f^ 
**K*v*Tlir- h-at«S«»*3 3 *Ktt1\ * 
fc> izm^ *> x o 3 > * ^ 

[0 0 7 2] ±te*KO»® 1 Ki$*t*PfflDTMOS 

2<oy- hmatc^-r^ Ki^^>«ao«fb*sii 3i: 

^1~o ::t\ Wsd = 0. 4 (Wsdli 

^tW^t7 - * Kjfc-<T5gi6o^Ji i opid 

TMOS20t7V-^IU <8J«$*lTV*&££j&*4fr 
[0 0 7 3] ±E*»#««-C*±, %l-ftWm.\U « 

2 3 tc ii LOCOS KftRO <fc 7 A- X If - * 

ri*fcv* 0 L/^ot, /t-Xe-*jBHW&*UwJ:*P 
MOS 2 0*7V-^££RJSlh"r£- t^tl&o i 
fc, f FIO v - y y ^/h t ^ ^ 

[0 0 7 4] ±B%tt«»RR 1 fci*U*, PMOSOt 
7 V B*Sft#*rfigfcDTMOS 2£ 

[0 0 7 5] (HMO^S 2 ) *«W<03t»<D»ai 2 O 
*»fl«Elcov*r, B9-1 2 0«S:HU3I^'CR 



18 

[0 0 7 6] ®9<iJiE*»*SlfiO¥®BI'e*i9, H 
1 0i;J:B9<7>$JGBrlIiglA--A , *&£fcKHB"C*iK 
HI 1 iiiI9co^»f®aB-B , frfeAfcHfTOHT* 
I), ill 2\*mwtyWUfoZ-Q,' fr&A&KiBfl-? 

jftRa^a^^^Ea*. aio-i 2ni±«>* 

^E«fc**LTV^ 0 H9- 1 2ii. NIOMOSF 
E T 3 PSOMO S F E T 4 & 1 ofo^S^^^ 

<> «&ONSOMOSFET£^t^T&&<, « 
»OPS^MOSFET*^-Cv>rtAv» 0 ^ tc 

*>&v^ 0 B12MU PITO0SFET4WI 

B NiOMOSFET^ilWWIf 

[0 0 7 7] **J6W«B 2 0*»#§Sfiti, ±E*«S 
1 (D^mfcgtWit It. v^««3 6, 
>««3 7, 3 9^»±^H^o"CV>& ( ft-CS 
20 b0^ e iO^W^SMlO^ft^JKSrJaT^Eto 
[0 0 7 8] y- h«ffi2 5 0ftj£4tMi. JiEHIfcO 

[0079] #ct~. mi ok^i-«mk. ±ifiy- m 

t-4 0i:ii*>V3> £4fcR * £ li v V n > ftftR ft f 

■9— 4 OOHStw. &£-ffla*V-*ffli*3 6, 3 8& 
If KU>T >3U£3 7, 3 9 t44*tttM>f K9t- 

ft tli^ *° 'J y'Jnv^v^ <D**#C» 
2gmtt<7)-<M K^*-**-*— 9"- 4 0*c i *K y- h 

s«2 5 ^m^tt^ftj»$tLTv^ 0 io^jsrii, $ 

[0 0 8 0] >k\z^ ±E^mi4o^^ 
t-^2lM, HJ^L^v>Ui;^ h^^ft^v^^^r 

K^*-JV^^-t-i:v-^®^3 6, 3 8^^^ 
>f >-fg^3 7 , 3 9 0M^^a60^t>tA^ffv\ 

^3 7. Pffl<0«±*fflV-X«*3 8RCfPffl<0»± 
tfSKU-f >ffl«3 9 «:3BJS-r&o ±EV-*«*3 
6, 3 8XtrK^>f >ffi*3 7, 3 9 0>f 

^ LT 1 0 - 1 8 0 K e V. ^AI: 

so t IT 1 x 1 0 i 5^ 2 x 1 0 i 6cm-2^ 
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4f-t LT5~ 1 0 OKe V, fiA*t LT1X10 
15-2X1016 cm-2<D&tt, Xli**MM t> 

tLT5~40KeVx &A*£ LT1X1 015-2 
x l 0 lecm-z^tR^kWiJ, 
[0 0 8 11 ±ie»mte<0^ K7*-;v*^- 

-9— oxyf/^ia or- hms2 5<o-at-f-<oT 

3) #£i:4o i<oy- h 3 3i:> v- 

X**£3 6, 3 8JSLl/h'U-( >8«3 7, 3 9cOJ£j£co 
fcftco;f:*6%><*>;W£A$*vt, *#&&i6jSi<0i8v>® 
« (NMOS 3O»-&Pfi<0^*6fe^gv^«t2 7, P 
MOS4co*£NS<0*jftf&#t§v^i£2 8) #»Jj£$ 

tl&o 

[0 0 8 2] *k, vjim K^fcXSS-ffvv y- hm 
ffi2 5 igt^i^Sai 4, 1 5*3"J"!M K2 9* 

[0 0 8 3] ±IEIglcJ: »)N^cODTMOS 3 5.17P 
SCODTMOS 4 ifMSLfc. 

[0 0 8 4] ±B-C»iKWO«S±, NMOS<0 

DTMOS 3 t PMOSCODTMOS 4**1 O-foc0*& 

tz. DTMOS<0*«;f)f, a**it©MO S FET** 
SftLTV^Tt^v^ ico^-g-li, ItOMO S F E T 
tt^§*^^i3V>r(iy- h -»£«^IS^3 3 £13: 

[0 0 8 5] tmoXol^ ±BV-^W43 6, 3 8 

CJ:9, V-^«3 6, 3 8ftU r Kl"T >1M3 7, 
3 9i»v^x*f«14, 1 5 fccO«£-coaS£*a< 

■J-* -itti> »±if>i («mtt<oy 

If 1 * # 'J v 'J n > t L fcB$ KWC* 4 . ZOtztb, 

H, IC« V-XIS3 6, 3 SXtfKL-f >ffi*3 
7, 3 9©B«*;fc«Ktt*1-*£ fc#T*§* 0 
[0 0 8 6] fl]x.lf. ii-tWMOSFET-Cli, nv? 

4>£ 0 V-^i&RtfKW 

ifcjjnrnB-e*^ -toaSttttToao? 

4) 4. (1) ■1MI»©V-*«»tfKH' 

li, ni«if»i(i*Ktt*iati, 



Bt44o *<r>tz*>, ?>99 f*v-x«t£J:iFK 

<£-5l***4o «±»f&©V--*£«3 6, 3 8X 
lfKl"fvW*3 7, 3 9tli, =J>**1-?13 1, 3 
2* t m^St^iS2 3£BIJoTL4oTfc, V-*«M 
3 6, 3 8X0 t KV'>f >««3 7, 3 9fc"7*>MMU 

4, 1 5 t fcttiLtii* feasor, y-* 

(2) «LtlfaKi-*£fctcJ:"K V-XW3 6, 3 
8JtlfFMV«3 7, 3 9cO$M»***i <*»K 
1> V-XfHt3 6, 3 8XIFKU 

-0**3 7, 3 9(0gffit3 v** hOtttWR** 

[0 0 8 7] DTMOS 3, 4 *»«>44*ail»Ufev» 
T\ **«»4*-M©**4MHl*2 2, 23*ffi 
V\ 8t±»fa<OV-^««3 6, 3 8&ffKl"f 

>W3 7, 3 9ttoMOSFET*Mfflv>i:t 

ftvtft?4MMW2 3«rSTIt Lfc*ft\ ><- 

xtf-?#i$i:^i6£L&v><ot\ ^-xtr-^jBH 

<Dl5tJ»Cj:4PMOS4tO*7y-^^fi ! S:B5jt-r4- 
t**t?§, «±»«©V-^«H*3 6, 3 8£if 

KU-f >®*3 7, 3 9<Ofl§**/h£v>fcv^!i#1£*£;*; 

[0 0 8 8] LtzifiiX. ±EHi&co^SI 2 K J: 
PMOS4i0t7'J-^W5;<, tf>o, Jg^-coBtt 

so MOS*#tr«RBJM'ftft«ft-«. 
[0 0 8 9] 

fttS«KJ:*i.tf. S?jMMWtl*« ttjWfc-5fe©*v»* 
tHmWit* ST I *»fc4*«v»*^fl-lt«Kl4:*»fe 
*oTV>-&co-C, ST I i)' k httZ>i&\' i 3fc3-ft1&.%i$L<n'' { 
-XV-irifiA^ < X, DTM0SJPM0S*t>ii 

«^<0|fi«R<oaJ«>ii**«Sa^i4o 4fc, ±E*v» 

[0 0 9 0] 1 HJfeO^Srii, **ISC«J8L*:0 

[0 0 9 1] i3M6o»»-r»*» y-*«*ttlFKl"f 
>*** t «*±»fau^orv^co-c, 

50 Tfc, V-^iaS0 f Kl/'f>@«t9x^iSt<0g 
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*>ftv> 0 It:, ±EV-JMM*frKW>««#«± 
< tq^i-^t^im&iGlrZo WKitz, DTMO 

>f>s«t4oDTMostt4M, amwt-*^® 
[0092] i Hifi^^Jir ti, J* 

^> S T I 4*av>Jf^BI««OW«IC*B^*- 
^CJfc^T, !MfcR*osai&*#Sfi-e. 4>lO]£v> 

[0 0 9 3] 1 

^X^Stfti* * K It £ «-& £ Jt-* "t\ tt£*7-#tt« 
#^OBKfcR<0ffi#i&* (BOItv****^ 

Ett***fl«»*K«fc*^ ^4v»*W|7-5;v 
t\ » 1 Mfii:*2«lO»v^ x^fi«i:»*fi 

[0 0 9 4] ro»WO*»<W«o«jt»ftK:J:*L 
rS4 0 ±E»2©»litMt*i»:, ±E 

jmhk »aai#* c ft v» 0 

[0 0 9 5] l*ttO»RfcJ:fttf, v**iLTO* 

**^*WMMHt©**»»RiU v^^i:L 
TOM^ 1 HO**/i*tf iv»«2 0lt, 7r» 
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[011] m9<D9«m»B-B 9 frhfLtzKmm-C 
[012] frbSLtzmm®-? 

[013] ^^oii^ir^w^^^ f 

[©14] tt*tt*tf!)**#*^OBfBH-e*&o 
30 [015] 11 4 ©»f*i«*0#Mt*-6o 

[016] o****?-^^- h ms*f f v 

[017] 01 4fc*jv>T, X7^»K#-as£?)s 

1 Nl^DTMOS 

2 P1(7)DTM0S 
1 1 

1 2 NlOSv^x;vS« 
40 1 3 PlOSV^Xjl/S« 
1 4 Pl^v^i^it 

1 5 Nia<£>iiv^x/i^j3£ 

18.20 V-*«* 

19.21 >W& 

2 2 ftV'S^gttRtt 
2 3 

2 4 h ttMR 

2 5 y-hSfi 
4 1 2 BHfcR 
50 4 13 Si NI 
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